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F] Utility of the LCx-MTB System in the diagnosis 
of extrapulmonary tuberculosis 
A. Torres-Lana, M. Lecuona-Fernindez, M.C. Hernindez-Gracia, 
M.I. Montesinos-Hernindez, C. Revert-Gironks, M.C. Garcia- 
Castro, A. Sierra-L6pez, Hosp. Uniuersit. de Cunarias, Microbiology, 
La Laguvra, Spaitr 
Objective: To assess the ability of the LCx-MTB system in the diag- 
nosis of extrapulmonary tuberculosis. 
Methods: Three hundred and fifty-eight clinical samples (all types 
except those from the respiratory tract) were included in our study. 
Saniples were stained and cultured in both solid (Lowenstein-Jensen) 
and liquid media (MGIT). The LCx-MTB technique was performed 
in pellets after decontamination with NaOH. We considered that 
there was tuberculosis if growth of M. ~irberculosis was seen in any of 
the media or when there was histopatholorn and/or clinical features 
of tuberculosis, together with improvement after correct treatment. 
Results: Thirty samples from 20 different patients fulfilled our 
criteria of tuberculosis. O f  these, 26 samples were LCx-MTB posi- 
tive, correspondmg to 17 patients. Four false negatives were found: 
two from gastric fluids, one from urine and one froin a biopsy spec- 
imen. Three hundred and twenty-eight samples showed no tubercu- 
losis and LCx-MTB was negative on 326 occasions. The two 
false-positive samples belonged to one urine and one pleural fluid. 
Sensitivity was 86.6% and specificity was 99.4%. In only 5 of 20 
patients with tuberculosis, acid-fast bacilli were seen in their smears. 
LCx-MTB was the fastest procedure in 12 patients in diagnosing 
non-pulmonary tuberculosis and it diagnosed 17 overall. The system 
could not recognize tuberculosis DNA in three patients: a child and 
two adults, one of them under treatment for the previous 4 months. 
Conclusions: (1) LCx-MTB is a rapid, especially in smear-nega- 
tive samples, and easy-to-use system. (2) LCx-MTB has a high sensi- 
tivity and specificity. 
Evaluation of the Gen-Probe Amplified 
Mycobacterium tuberculosis Direct Test 
(AMTDT) for direct detection of 
Mycobacterium tuberculosis in respiratory and 
non-respiratory specimens 
L. Alcali, M.J. Ruiz-Serrano, S .  Hernangbmez, M. Marin, R. San 
Juan, E. Bouza. Hospital General Uirivcrsitario, Seruicio de 
Mi~rubiologia, Madrid, Spain 
Rapid diagnosis of Myoharterium tuberculosis is critical for optimal 
treatment of patients However, standard methods (smear and culture) 
are slow or lack sensitivity. AMTDT is a transcription-mediated 
amplification procedure that detects M .  tubernrlosis complex rRNA 
from direct specimens in 3.5 h. 
Objectives: To compare the AMTDT with culture results and 
clinical data for the diagnosis ofM. tuberculosis in respiratory (KS) and 
non-respiratory (NRS) specimens. 
Methods: Seven hundred and seventy-nine samples (595 RS and 
184 NRS) from 394 patients were evaluated. Samples were cultured 
in Lowenstein-Jensen pyruvate and MGIT media and an aurainine 
stnear was performed 
Summary: M. tuberculosis was recovered from 76 samples (9.8%), 
whereas 18 samplec (2.3%) grew non-tuberculous mycobacteria 
(NTM). Overall, the sensitivity ( S ) ,  specificity (Sp) and positive 
(PPV) and negative (NPV) predictive values were 90.8%, 93.9%. 
61.6%) and 99.0%1, respectively When samples with relative light unit 
(RLU) values between 30 000 and 1 000 000 were retested, the S /  
Sp/PPV/NPV (96) wereas follows. Overall: 90.8/98.9 (p<0.05)/89.6 
(p<0.05)/99.0; RS: 91.7/99.1/91.7/99.1; NRS: 87.5/98.2/82.4/ 
98.8. On retest, the sensitivities of the 38 smear-positive and 38 
smear-negative specimens with positive cultures were 1 OO'% and 
81.696, respectively. N o  falre-positive results were detected for any 
smear-positive culture-negative samples from treated patients or for 
any cultures that grew NTM. 
Conclusions: AMTDT is a highly sensitive and specific tech- 
nique for the rapid detection of M. tubercirlosis in all types of clinical 
samples. The specificity and positive predictive value of thic tech- 
nique can be improved by retesting samples with values between 
30 000 and 1 000 000 RLUs. 
Resistance mechanisms 
m1 Lack of in vitro and in vivo selection of 
bacterial resistance with roxithromycin 
L. Drago', M.C. Fassina', E. De Vecchi', B. Mornbelli', A. 
Lombardi', E Marchetti', M.K. Gismondo'. 'Laboratory qf C/itrica/ 
Microbioloz),, LITA 'L Sam'  Zach& Hospitai, 'Howiisf  .\hiriou 
Roussel, Milan, Italy 
Objectives: To evaluate the in vitro and in vivo selective pressure 
exerted by roxithromycin on group A ILheniolytic streptococci 
(GABHS). 
Methods: The roxithromycin in vitro antimicrobial activity on 50 
GABHS strains was determined by microdilution according to the 
NCCLS and by determination of boundary concentrations (UC). 
Then, an inoculum of 10"' CFU/mL of each strain was exposed to 
a roxithroiiiyciii concentration of 16XMIC, and MIC and BC were 
re-determined immediately and after 6 and 12 h. Resistance was 
defined as a 2-fold increase in MIC or UC. The in vivo selection of 
resistance was evaluated by infecting intraperitoneally five groups of 
C D  1 inice with selected GABHS strains. Two hours after cliallcnge 
(10'' CFU/mL), roxithroinycin (20 mg/kg) was administered subcu- 
taneously, and 24 h later peritoneal fluid was collected and inocu- 
lated into antibiotic-free broth for GABHS recovery and MIC arid 
BC determination. Roxithroniycin serum, levels were checked in 
healthy and infected mice after 0, 1, 2, 3, 6, 12 and 24 h. 
Results: The roxithroniycin MICsr,, MICso and MIC ranges were 
0.06, 0.125 and 0.03-0.5 mg/L, respectively. The BCs ranged within 
0.09 and 0.15 mg/L. N o  significant changes in GABHS MIC or U C  
were observed after roxythroinycin in vitro high o r  in vivo 24-h ther- 
apeutic concentration exposure. N o  difference in roxithromycin 
serum time-course between healthy and infected mice was detected 
and values were within the expected range. 
Conclusions: As in the precent study, after in vitro and in vivo 
challenge, we were not able to obtain roxithroniycin-resirtaiit strains, 
we conclude that roxithromycin shows a very low potential for resis- 
tance selection in GABHS. 
(p654 In vitro development of resistance in 
respiratory pathogens due to macrolide 
subinhibitory concentration 
H.Grimm, A.E Schinalreck. Laboratory Dr. Ghrtner, W*iu$yrtiw; 
MicrorLlbiolo~q~ H .  Mack, Illertisserr, Cermariy 
Objectives: To demonstrate if there are differences between iiiacro- 
lides in the potential to emerge resistance due to subinhibitory 
concentrations. 
Methods: Eight strains each of Haernoplrilirs ir!fluenzae, Strcptorocius 
pneirmouiae and Srreptococcrrs pyogetm were 20 tiines consecutively 
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subcultured in the presence of azithromycin (AZM) and clar- 
ithromycin (CLR) at 1/4 MIC, 1132 MIC and alternate concentra- 
tions thereof. Each day the MICs of AZM and CLR were 
determined in parallel to the drugfree controls by microdilution 
method according to the NCCLS guidelines. The results are 
presented as the ratio of the appropriate geometric mean MICs. 
Results: The MICs were stable within the first 7 days of obser- 
vation in all cases and over the total time of 20 days when the 
pathogens exposed to 1/32 MIC. When exposed to 114 MIC the 
MICs increased at the end of study (mean of 3 valueskstandard devi- 
ation) as follows : 
H.tnMnzee Azithrornycin 1 , 6.15 i 0.85 
Clarithromycin 1 : 4.93 f 0.66 
S.PYOganeS Azithrmycin 1 : 5.47 f 2.50 
CL;lriIhmmycin 1 . 567 t 0.49 
Spneumoniw Aziihrornycin 1 ' 5389 i 15.87 
Clarithromycin 1 . 136.39 i 1764 
Alternating concentrations result in a similar increase but on a lower 
level. However, the MICs reverted by antibioticfree subculturing. 
Conclusion: Subinhibitory concentrations of azithromycin and 
clarithromycin lead to an unstable in vitro increase of MICs, 
especially with clarithromycin. However, the clinical relevance of this 
phenomenon is unclear. 
w] Characterization of MLSB resistance in 
staphylococci of human and animal origin 
C. Mueller, H.K. Geiss. H.-G. Sonntag, University, Hygiene Institute, 
Heidelbq, German)! 
Objectives: Resistance to macrolides, lincosamides and strep- 
togramins (MLS) in staphylococci is based on three different mech- 
anisms: enzymatic inactivation, efiux and target site modification. 
The purpose of our study was to evaluate the genetic background of 
the erythromycin resistance in 273 staphylococci of human and 
animal origin. 
Methods: One hundred and forty MRSAstrains, 85 staphylococ- 
cal species from doves and 48 isolates from other animals were tested. 
Induction of MLSu resistance was performed by a modified disk 
diffusion method, placing an erythromycin disk (15 pg) between a 
clindamycin disk (2 pg) and a lincomycin disk (15 pg), For PCR 
detection of erm,4 /B /C genes, specific primers according to Sutcliff 
et al were used. 
Results: Distribution (in 96) of oxacillin and MLSB resistance 
?resistant, binducible, 'constitutive) 
OXAR' MLS,I~ MLS,C[ 
Human MRSA 100 19 15 
Doves staphylococci 21 15 80 
Animal staphylococci 10 19 40 
The Em-distribution (in%) was as follows: 
HumanMRSA 98 0 0 0 2 0 
Dovesstaphylococci 38 20 18 4 18 2 
Animalstaphylococci 0 89 7 0 0 4 
E n A  E m B  ErmC ErmA+B ErmA+C EmB+C 
Conclusions: In contrast to other studies, the frequency of ErmA 
in human strains was significantly higher; this may be caused by the 
exclusive use of MRSA strains. 
w] Macrolide resistance phenotypes and 
genotypes in clinical Streptococcus 
pneumoniae isolates 
K. Lagrou, J. Van Eldere, J. Verhaegen, W.E. Peetermans. Rep 
Institute for Medical Researrh, Leuwen, Bel@m 
Objectives: To characterize the molecular mechanism of macrolide 
resistance in S. pneirmoniae strains. 
Methods: Fifty-nine randomly chosen erythromycin-resistant S. 
pneumoniae 
strains from the Belgian National Reference Laboratory for pneu- 
mococci were included: 29 strains were from 1995, and 30 from 
1997. The MIC for erythromycin, clindamycin, azithromycin, clar- 
ithromycin and penicillin was assessed by Etest. The MIC for 
josamycin and miocamycin was determined using agar dilution 
following the NCCLS recommendations. Detection of the ermAA4 
and me@ genes was performed by PCR. 
Results: Most strains (52 of 59) showed high-level resistance to 
erythromycin (MIC greater than or equal to 16 mg/L), with cross- 
resistance for clindamycin, 
azithromycin, clarithromycin, josamycin and miocamycin. Seven 
erythromycin-resistant strains (three with high-level resistance) were 
susceptible to clindamycin (MIC smaller than or equal to 0.25 mg/L) 
and nearly always had MICs smaller than or equal to 0.5 mg/L for 
josamycin and miocamycin. PCR was positive for ermAA4 in 52 of 
52 erythromycin- and clindamycin-resistant strains. In one of these 
52 strains, both ermAhl and mefE were found. Two of seven 
erythromycin-resistant but clindamycin-susceptible strains were posi- 
tive only for the me@ gene, two strains were positive only for the 
ermAM gene and three strains carried both genes. 
Conclusions : Efflux-based erythromycin resistance is rare in 
Belgium, in contrast to other reports from the USA and Europe. This 
implies that clindaniycin and 16-membered lactone ring macrolides 
are no therapeutic alternative for the treatment of infections with 
erythroniycin-resistant S. pneumoniae strains in Belgium. 
F I  Analysis of mechanisms conferring quinolone 
resistance in Staphylococcus aureus 
F.-J. Schmitz'.', A.C. Fluit', S. Scheming', H.P. Heinzl, J. 
VerhoeP, K. Kohrer', E. Jones'. 'Insfirufeefor Medical Microbiology, 
Dusseldod Germany; 'E$man- Winkler Institutefor Microbmlogy, 
Utrecht, The Netherlands 
Objectives: (1 )  To characterize the effect of mutations in the grl, gyr 
and norA genes on the development of fluoroquinolone (FQ) resis- 
tance in 116 clonally unrelated Staphylococcus aureus isolates. (2) To 
analyze the effect of inhibition of the efiux pump NorA on the 
susceptibility of S. aureus to FQs. 
Methods: (1) The presence of mutations within the genes was 
correlated with MIC values of different FQs. (2) FQ MIC and ICs0 
values of S. aureus strains were determined in the presence or absence 
of  reserpine, an inhibitor of  the efflux pump NorA. Values obtained 
were correlated with characterized niutations. 
Results: (1) Isolates without the nrlA mutation Ser-80-Phe were 
F Q  susceptible. This mutation in grl.4 in combination with either a 
Ser-84-Leu mutation or a Glu88 -Lys mutation within RyrA was 
detected in all ciprofloxacin-resistant isolates. In SO% of the FQ-resis- 
tant isolates, but In none of the FQ-susceptible isolates, a mutation 
Gly-291-Asp was found in the coding region of norA, although these 
made no detectable contribution to the FQ MICs. (2) Efiux pumps 
can be inhibited by the plant alkaloid reserpine, which at 20 mg/L 
concentrations reduced sparfloxacin, moxifloxacin and ciprofloxacin 
ICsn and MIC values by up to fourfold in 11, 21 and 48 of the 102 
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unrelated clinical isolates tested. Differences do not correlate either 
with the determined MIC and I&) values in the absence of reser- 
pine, or with mutations within f r l ,  f y r  and norA gene loci. 
Conclusions: (1) Only a few mutations in thegrlA andgyrA gene 
loci and no mutations in aorA play the primary role in FQ resistance 
of S. aiuens. (2) The efAux pump NorA has minor importance for 
resistance against hydrophilic FQs. 
wl Fluoroquinolone resistance, DNA supercoiling, 
and virulence of E. coli 
S. Bagel, I? 
Pliarmnzeit t 
Heisig, V. Hullen, B. Wiedeniann. University Bonn, 
. Mirmbioloyy, Bowti. Gerniany 
Objective: To show an association between quinolone resistance and 
reduced virulence properties via an altered DNA supercoiling degree. 
Methods: In vitro selected and mutagenized quinolone-resistant 
E. roli niutants as well as uropathogenic clinical isolates were analyzed. 
As virulence factors, two adhesins related to urinary tract infections 
(UTIs), type 1 and P finibriae, were investigated (1) functionally by 
agglutiiiatiori assays and (2) genetically by the use of a specific PCR. 
The DNA supercoiling degree was determined by the use of two 
independent reporter plasmids. 
Results: All highly resistant in vitro mutants showed decreased 
type1 and P fimbriae. The investigation of60 clinical isolates revealed 
that the group of quinolone-resistant strains had 27% less type 1 and 
68% less P fimbriae than a coinparable group of susceptible strains. 
In the highly resistant in vitro mutants, the decreased adherence prop- 
erties were combined with notable reductions in the DNA super- 
coiling degree. The analysis of IINA supercoiling of five resistant 
clinical isolates revealed two strains with a reduced supercoiling 
degree. 
Conclusion: These data suggest, at least for in vitro mutants, an 
arsociation of high quinolone resistance and reduced adherence prop- 
erties via an altered DNA supercoiling degree. Based on their 
reduced virulence, the spread of quinolone-resistant isolates in the 
normal population is limited. Nevertheless, these strains are risk 
factors for hospitalized patients, those with complicated UTls, and 
111 situations in  which adhesins play a minor role. 
Influence of sub-MICs of aminoglycosides on 
cell surface hydrophobicity of Gram-negative 
bacteria 
V Majtan, L. Majtanova. hstitufe of Preventive and Clinical Mediiirre, 
Bmlidava, SIoimk Republic 
Objectives: To study the effect ofsubinhibitory concentrations (sub- 
MICs) of the aininoglycosides amikacin, gentamicin, netilmicin, 
tobramycin md streptoniyciii on the cell surface hydrophobicity of 
clinical isolates of PwrPrldonronas aenginosa and Entmibarter tloaiae. 
Methods: Cell hydrophobicity of the tested strains was deter- 
mined by the method of bacterial adherence to hydrocarbon-xylene 
(BATH) and on the basis of a salt aggregation test with ammonium 
sufliate (SAT). 
Results: The total inhibition of E. iloaracs adherence was caused 
by netilmicin and tobrmiycin at 1/4 of the MIC. The sub-MICs of 
aniikacin decreased the adherence of P aerugiriosa strains below 60%) 
in the whole concentration range. 
Conclusion: The effect of the antibiotics' sub-MICs on the 
hydrophobicity of the cell surface inight be seen as an interference 
with the pathogenic potential of both I! aertcfiinosa and E. cloacae. 
m[ The occurrence and transferability of beta- 
lactam resistance in Enterobacteriaceae 
isolated in Children's University Hospital in 
Bratislava 
M. Moravcikova', E. Majtanova', J. Kliniackova', 11, I'apajova', J. 
Hanzen', H. Bujdakova', M. Kettner'. 'Dcparrmcnf ~f!fMitmhioio~qy 
and Virolofy, Cummius Urriversity, 'HPL .!4iirohiulqyird Dia~qwisffic 
h6aboraBlry, Bratislava, Slovak Repnblii 
This study presents the occurrence and transferability of beta-lactarn 
resistance in 30 multiresistant E. ioli, Klehsiella spp., E i i f c r h n r t r r  spp,, 
Cirr[~Bniter~~rrnciii and Serratia inarmcens strains. The niajority of theni 
were isolated as secondary infections from children aged +3 yrars, 
hospitalized iiiainly at the ICU in Children's University Hospital i n  
Bratislava. The tested strains were resistant to ampicillin (XI), cefox- 
itin (22), cefotaxime (30), ceftriaxone (30), ccftazidime (30) and aztre- 
onam (28). The isolates, however, remained susceptible to cefepinie 
(30) and imipenem (26). Transconjugants were selected on 
ceftazidime and cefotaxime. In total, 28 clinical isolates powssed 
transferable resistance, but the transferability was shown to be limited 
by the antibiotic choice. In spite of higher numbers of strains trans- 
ferring resistance deterniinaiits in the presence of cefotaxinic (1 ( I ) ,  the 
frequencies of transfer were markedly lower (4.4X lo-? to 4.4xlW") 
than those when ceftazidinie was employed (1.5XlW to 4.2XIOY'). 
Further differences were observed in transferred resistance determi- 
nants: imipeneni was not transferred at all, and cefoxitin, ccfotaxnne 
and ceftriaxone were transferred according to the antibiotic used Tor 
the selection of transconjugants. Production of beta-lactamases was 
the predominant mechanism of beta-lactani resistanct. in all strains. 
Ceftazidune was proved to be a stronger beta-lactania\e inducer than 
ceftriaxone. The spectrum and the transferability of beta-lactmi rcyis- 
tance in studied strains suggested predominantly the presence of TEM 
and SHV plasmid-encoded beta-lactamases, confirmed in selected 
strains by the estimation of their pl. Moreover, 25 clinical isolates 
expressed tranbferable ESI3Ls. Confirming these finding, large plas- 
mids of 79-89 kb in several donors and transcoiijugants werc d a t c d .  
In respect to these results, we confirmed the persistence of nosoco- 
inial strains in Children's University Hospital in Bratidava during the 
last few years. Since the occurrence of such ctrains is R serious medical 
problem, the monitoring of 'problem' bacteria, as well as the usagc of 
antibiotics, need to be introduced into daily ho5pital practice. 
Comparative activity of cefepime against 
Gram-negative pathogens 
E.D. Platsouka, I? Klimatariotou. E. Perivolioti, S .  <:onstantoulaki. 
0. Paniara. Evarigchrnios Hospital, Athcns, Grrecc 
Objectives: To compare the in vitro activity of cefepiiiic (CEI') to 
that of ceftazidinie (CAZ), ceftriaxone (CKO), piperacilliii/tazt)hac- 
tam (PTC), iinipenem (IMP) and ciprofloxacin ( U P )  Rg'iinst 
Enterobacteriaceae (Esiheriiliia mli, Klebsiella prrewnorriae, Eiirerobarter 
aerofcnes and others), Pseirdomonas aerqbrus'r and Ar incdn i t c r  ~ ~ I W I L I I I -  
nii isolated from patients of intensive care units and  heindtolohy- 
oncology wards. 
Methods: The iiiininial inhibltory concentrations (MIC) of CEI: 
CAZ, CRO, PTC, IMP and CII' were determined by the Etest 
method. The Etest was assayed on Mucller-Hinton agar according to 
the manufacturers' Instructions. E. o l i  ATCC 25922 and I? aer ig i -  
nosa ATCC 27853 were included as quality control mains. One 
hundred and one non-duplicate clinical strains were te\ted with the 
above antimicrobials. 
Results: Against E. roli, K .  przc,irmoniac and E.  ncrcycrres isolates, 
CEP was one of the most active antimicrobials tested, with MIGus 
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of 0.064 mg/L, 2 mg/mL and 2 mg/L respectively Only IMP, with 
MICW 0.25 mg/L, and CIP, with MICw 0.50 mg/L, were more 
active than CEP for K. pneumoniae isolates. Against A .  baumannii, 
CEP was active against 67% of strains, compared to 83% for IMP, 
50'% for CIP, 42% for CAZ, 25% for PTC and 17% for CRO. Against 
I! aerufinosa, CAZ, IMP and CEP were the most active agents, with 
9296, 83% and 58% susceptible strains respectively 
Conclusions: These data illustrate the increased spectrum of activity 
of CEP against different Gram-negative isolates from high-risk patients. 
1x1 In vitro activity of cephalexin and interactions 
with gentamicin and amikacin 
A. l'oiata, 0. Constantiniu, C. Lacatus, C. Tuchilus, D. Buiuc. 
University $Medicine and PharmacN h i ,  Romania 
Objectives: We compared the in vitro activity of cephalexin (CL) in 
combination with gentamicin (G) and amikacin (AK) against commu- 
nitary isolates of Enterobacteriacea to assess possible synergistic effects. 
Methods: The strains, isolated from urine and feces and identi- 
fied by the api RAPID 20 E System (bioMkriaux), were: Escherichia 
coli (54); Sh(p1la spp. (17); KlebsieIla pneumoniae (22); Salmonella spp. 
(14). Stock solutions of the antimicrobial agents (as pure substances) 
were prepared according to the manufacturers' directions. MICs were 
determined by a macrodilution method in Mueller-Hinton agar 
(Oxoid). The inoculum was about 10' CFU/mL. The synergy was 
analyzed by calculating the fractional inhibitory concentration (FIC). 
The killing curves were performed with strains showing synergy. 
Results: The results of checkerboard titration are reported in the 
table: 
1 Strains 1 Cephalexin +Gentamicin . -  1 Cephalexin +Amikacm 
Conclusions: Synergy occurred with CL-G and CL-AK for 37:l 
respectively 47 of strains. Antagonism was more frequent with CL-G 
(72.9%) and indifference with CL-AK (55.1%). 
[XI Transduction of beta-lactam antibiotic 
resistance by wild-type bacteriophages 
isolated from lysogenic nosocomial strains of 
Pseudomonas aeruginosa 
J. Blahovi', K. Krilikovl', V Krcmky', V Schafer?. 'Institute if 
Preventive and CIinical Medicine, Bratislava, SIovak Republic; 'Fran&rf 
University Clinics, Frankfrrrt/Main, Germany 
Objectives: To evaluate the role of transduction mechanisms in the 
spread of antibiotic resistance to new beta-lactams we investigated 37 
imipenem- and meropeneni-resistant strains of Pseudomonas aemginosa 
isolated in Frankfurt University Clinics. 
Methods: After inoculation on antibiotic-containing media, four 
strains of this collection produced plaques oflysis caused by wild-type 
bacteriophage. I! aerugiriosa Nos 152, 156 and 173, although isolated 
in various clinical settings, were uniformly resistant to ticarcillin, 
cefotaxime, ceftazidinie, imipenem and meropenem. I? aemginosa 
No. 176 was also resistant to aztreonam. Cell-free lysates of bacte- 
riophages were tested for sterility and propagated in the donor strains. 
Propagated phage lysate was added to the culturr of the recipient 
strain (I! aeruginosa ML-1008, ML-M88, ML-1292, and/or PAO- 
1670) and after incubation was inoculated on the surface of nutrient 
agar containing beta-lactam antibiotic. Plates were incubated, and the 
number of transductants was scored. 
Results: Bacteriophages AP-152 and AP-156 directly transduced 
determinants of resistance to ticarcillin, cefotaxime and ceftazidime. 
Imipeneni and meropenem resistance was not transduced by these 
two phages to any of the recipient strains although the original lyso- 
genic donor strains were resistant to these drugs. The bacteriophage 
AP-173 also transduced iiiiipeneni and meropenem resistance deter- 
minants. The frequency of transduction of imipenem and 
meropenem resistance to I! aeruginora ML-1008 and M-88 recipient 
strains was lo-', while in recipient strain P aeruginosa PAO-1670 it 
was was higher, lo-'. The bacteriophage AP-176 also transduced to 
all four recipient strains the determinant of resistance to aztreonam 
but not to imipenem and nieropeneni. 
Conclusions: Lysogenic multidrug-resistant strains of I! aeruginosa 
can mediate the spread of resistance to individual antipseudomonadal 
d r u g  via their bacteriophages, which can be liberated into the hospi- 
tal environment. 
1 P75 1 Analyzing antimicrobial resistance in Gram- 
negative organisms using The Surveillance 
Network (TSN) Database 
M.E. Jones, D.F. Sahni, LA. Critchley, M.K. Marsilio, G. Piazza, C. 
Thornsberty M R L  Pharmaceutical Services, Utrecht, NL and Hemdon, 
VA, USA 
Objectives: We analyzed resistance trends for clinically important 
Gram-negative species using The Surveillance Network (TSN) 
Database-USA, an electronic surveillance system combining state-of- 
the-art information technology with microbiological expertise. 
Methods: TSN Database is an in-depth strain-specific database 
comprising routine antimicrobial test results reported daily from 
country-specific networks of institutions. In November 1998, TSN 
Database-USA contained 16 854 881 susceptibility test results kom 
1 222 080 strains and 813 627 patients, provided by 158 US institu- 
tions for 91 drugs. Data for the period 1995-98 were analyzed using 
TSN analysis software and NCCLS breakpoint criteria. 
Results: Ceftazidime resistance was 29.6% in Citrobacterfreundii 
(CF), 30.7% in Enterobacterspp. and 7.6% and 1.0% in Klebsiella pneu- 
mortiae (KP) and Escherichia coli (EC) respectively. For Enterobacrer spp. 
and CF, cefoxitin susceptibility predicts that 97% of ceftazidime resis- 
tance is mediated by AmpC and not ESBL production. For EC and 
KP, ESBL production probably mediates 27.5%. and 59.5%, of C T Z  
resistance. For 240 583 CTZ-susceptible strains, 2.2% and 2.5% were 
resistant to ciprofloxacin and ofloxacin respectively. For 20 618 CTZ- 
resistant strains, 25.7% and 26.2% were ciprofloxacin and ofloxacin 
resistant. Ciprofloxacin resistance among CTZ-resistant strains 
increased from 17.5% in 1995 to 31.8% in 1998. Higher incidences 
of resistance were detected from Pseudomonas aeruginosa from RTI 
than other infection sites. Iniipenem resistance in Acirietobacter ACB- 
complex increased from 3.1% (u=2565) in 1996 to 5.8% (n=1961) 
in 1998. 
Conclusions: In the USA, resistance in Gram-negative organisms 
trends upwards. The global expansion of TSN Database will enable 
such trends, and co-resistance, to be tracked in European countries 
and other regions. 
A b s t r a c t s  105 
ml In vitro activity of cefpirome and other 
antimicrobials against Gram-negative bacteria 
T.Yu. Vostricova, N.V. Beloborodova, V.A. Kurchavov, A.V. 
Biryukov. I\/l~st-oiu I’ediarric Center of Laboratory Diaprostic, Moscoul, 
Russia 
Objectives: The aim of the study was to compare in the vitro activ- 
i ty  of cefpironie (CPO), cefuroxime (CXM), cefotaxinie (CTX), 
ceftriaxone (CRO), cefiazidinie (CAZ), imipinieni (IPM), niero- 
peneni (MEM), netilmicin (NET) a i d  aniikacin (AN) against Gram- 
negative bacteria isolated from intensive care units (ICU). 
Methods: One  hundred recent nosocomial isolates of Gram- 
negative bacteria representing ICUs of children’s surgery clinics were 
characterized. The numbers of isolates of individual organisms were: 
Kldsiel la  pnuir?nonine rr=28, E. coli )I= 16, Pseirdumonns acni‘qiiiosa 
IZ= 16, Enreroburrer spp. n=20, Acirretobacrcr bauniannii n=3, 
Steiz~itrof)/iuntorins riialtopliilia JI = 3, Protcrrs spp. n=6, Citrobucterfrrirndii 
n=4. Scrrntrn iriarci’srcens pi=  l ) ,  ,I.luyaiic/la niorpwii n= 1, C nieninqosep- 
i ic i r rn rr=2. Susceptibility was determined by the disk diffusion 
method according to NCXLS reconniiendations. 
Results: The total activity of antibiotics is given in the table. 
K pneurnoniae Enterobacter spp Ps. aeruginosa 
S l R S l R S I R  
Conclusions: Cefpironie has shown high activity in the attitude 
tested bacteria. 
Conjugative transfer of plasmid-mediated 
resistance to oxyimino-R-lactams among 
Gram-negative rods 
K. Franiczek, J. Ruczkowska, U.M. Sobieszczanska. Department .f 
,\ficrul~io/o~p]~, Wroclaw University of Mcdicina, Poland 
Objectives: The aim of the study was to estiniate the transfer 
frequencies of plasinids encoding extendkd-spectrum D-lactaniases 
(ESULs) among Grain-negative rods. Thirty-eight ESBL-producing 
clinical isolates, including Klrbsiclla spp. (11=20), Esclrericliia coli 
( ) I= lo), Eirterohncrcr spp. (n=6) and Ci/rotrarterfre~rndii (n=2), were 
used 2s donorc in  the conjugation experiments. Dlasinid-free E. mli 
C-600, Cirru6arrc~ .fieirridii 181, Ewtembarter cloacae 182 and S l z i p h  
ck(qae 584 strains, resistant to nalidixic acid, were used as recipients 
in the mating test. 
Methods: Conjugation was carried out by a broth mating 
method. Donor and recipient strains were inoculated into broth 
medium and incubated at 370°C for 24 h. Trdnsconjugants were 
selected on plates containing MacConkey agar supplemented with 
cefiazidime (4 ing/lL) to to inhibit the growth of the recipient strain, 
and ndlidixic acid (65 mg/L) to inhibit the growth of the donor 
strain. Transfer frequencies of oxyimino-l-lactam resistance were 
expressed relative to the number of donor CFUs after the mating 
period. ESBL production was detected by the double-disk synergy 
te\t (DDT). Susceptibility to antimicrobial agents was tested by the 
disk diffusion method (NCCLS). 
Results: E.  roli C-600 and Sh<qc/la slrrga~ 584 acquired ESBL- 
mediated resistance froin 29 (76%) and 25 (66%) of 38 donors, 
respectively. The transconjugants expressed ESBL activity as detected 
by DDT. Transfer frequencies of plasiiiids encoding ESBLs varied 
from 10’ to 10’ per donor cell, depending on the p x c n t ~ l  strains used 
in the conjugation. All the ESBL-expreising isolate5 .ind thcir traiis- 
conjugants were resistant to iniipenem and ciprofloxaciii. In most 
trmsconjugants 13-lactdm resistance was cotraiirferi-cd with resistance 
to aminoglycosides (aniikxin, gentamicin, netilmycin). 
Conclusion: The  best recipients (100%) were ~ ~ i ~ r t ~ h o i t r r f r ~ ~ r r i ~ i l i i  
181 and Eiiferc~bocfer cloarac 182. 
wl Characterization of mutations in the RNA 
polymerase beta subunit (rpoB) gene in 
rifampicin-resistant Legionefla strains and DNA 
sequence of the rpoB gene in L. pneumophila 
K.  Nielseii, P Hindersson, N.  Hoiby, J.M. Bangsborg. DcpnrYfnietit 
?f Clinrcal M i r r d ~ i o l o , ~ ) ~ ,  R{qs/iospitalet, Coperihqeri, n i id  Depnrrrir(wr of 
Cliniral ,~icrobiohpy,  H e r l w  Hospitnl, H&i~ Dcrinraik 
Objectives: Erythroniycin in  combination with rif~mpicin i\ the 
reconnnended treatment for patients with severe Lqrorirll‘i infection. 
In an effort to study the possible development of re 
drugs dnd the related resistance mechanisms, wc investigated 1 X 
rifaiiipiciii-resistant Lqioirella strains representing four species for 
mutations in the gene (rpoB) encoding the ILNA polyinerase beta 
subunit. Since this gene has not previously been dr\cribed in thc 
Legionellacear, the total rpoB gene of L. pncwnophdn w d s  sequenced. 
Methods: Kifampicin-resistant niutdnts of L. ~ ~ r r e i r t ~ r ~ ~ ~ ~ / ~ i / ~ ~ ,  L. 
micdad<,i, L. buxc~manii and L. ~ ~ I J I , & ~ ~ / I u c  were obtained by culturing 
the strains on rifaiiipicin-containing buffered charcoal yeast extra<-t. 
Amplification of a 316-bp DNA fragment was perfinmied by uung 
primers designed from conserved regions based upon sequcnce infbr- 
mation from the Myn~bacterirrni trrbcrrulosis rpoB gene. DNA sequence 
determination was performed with the Dye Llideoxy Terminator 
Cycle Sequencing kit. The total sequence of the L. p ~ i i ~ ~ i ~ p l i i l ~ i  r p B  
gene was determined using a commercially available kit for genoine 
walking (Vectorette 11). 
Results: Mutations were mapped to five different positions in the 
511-533 region of the rpuB gene in 17 of the rifimpicin-r 
derivates. The L. pnctwrophiln rpoB gene had an open rrading frame 
of 4104 bp with c~ striking homology to the corresponding gene of 
other bacterial genera. 
Conclusions: We have shown that development of rcmtaiice t o  
rifainpicin within the Legionellaceae can occur <is a snlglc-step 
phenomenon, and that one resistance niechdnisni reldte\ to mut.itions 
in  the rpoB gene. 
ml Antibiotic resistance determinants in 
Clostridium difficile 
P Mastr:intonio, R. Cardines, P. Spigaglid. lst i trr to sripcriovr di S O J I I ~ ~ ,  
Barteriohl‘qy, Roiiicz, I f d y  
Objectives: Conjugal transfer of the Elnr genes an~ong  difitxnt 
bdcteria has been demonstrated. In this \tudy we andlyzed differcot 
isolates of Clostridiitm difficile todetermine the distribution and the 
frequency of Emr genes and in particular the c r m 7 8 5  and the tciQ 
genes from the conjugative transposon TcrEmr78.53 recently charac- 
terized in Bacreruidcs rheraioiauniitrun. 
Methods: Specific oligonucleot~de probes, eriiiB1’. ermQ, eriiiF, 
ern17853 and MK6, were used in Southern blot assays from agarose 
gels of HiiidII l -  and from PFGEs of Smal-digested DNA\. 
Results: All the rewtant strains hybridized with the ernlUI’ probe 
and each strain showed ‘1 single hybridiztng band. The 7.1-kb frag- 
ment was the most frequent. Another two bands were obwrvcd a t  
9.3 kb or  3.9 kb and appeared to bc \pecific to highly erythroniycn- 
106 C l in ica l  M i c r o b i o l o g y  a n d  In fec t ion ,  Vo lume 5 S u p p l e m e n t  3 
resistant strains (MIC 256 mg/L). The moderately erythromycin- 
resistant strains were also resistant to tetracycline and hybridized with 
erm7853 and with tetQ probes. 
Conclusion: To our knowledge, this is the first time that the 
erm7853 and the tetQ related genes have been observed in C. d@cile 
strains. These results provide additional evidence of transfer of antibi- 
otic resistance genes among intestinal bacteria. 
Beta-lactamase/ESBL 
Extended-spectrum 6-lactamases (ESBLsl in 
clinical isolates of Escherichia coli and 
Klebsiella pneumoniae 
E. Andrzejewska, A. Szkaradkiewicz. Karol Marcinkowski University 
o f  Medical Sciences in Poxnan, Poland 
Objectives: Determination of frequencies of E. coli and K.  pneumo- 
niae strains which produce ESBLs, in isolates from hospitalized 
patientc, and evaluation of susceptibility of the strains to telected 
antibiotics. 
Methods: In the first trimester of 1998, 137 E. coli strains and 52 
K. pneumoniae strains were isolated from patients in four hospitals in 
Poznan, Poland. The strains were identified using ID 32 G N  tests and 
the ATB system. ESBL-producing strains were detected using the 
double-disk test with clavulanic acid as R-lactamase inhibitor. Strain 
susceptibility to selected antibiotics was determined using the disk 
diffusion technique, as specified by the NCCLS. 
Results: Three E. coli strains (2.2%) and 21 K. pneumoniae strains 
(40.4%) were producing ESBLs. All the ESBL-producing strains were 
also resistant to aniinoglycoside antibiotics and to doxycycline. High 
sensitivity of ESBL-producing E. coli strains (100%) and K.  pneunro- 
niae strains (over 70%) to fluoroqinolones was demonstrated. One 
strain of K.  pneumoniae was resistant to imipenem. 
Conclusion: Application of imipenem in treatment of E. coli 
and/or K. pneumoniae infections should be restricted to strains sensi- 
tive to the antibiotic, which produce ESBLs. 
ml Occurrence of extended-spectrum beta- 
lactamases and inducible beta-lactamases in 
clinical strains of Gram-negative rods 
M. Dolezal, J. Kedzierska, I! Kachlik. JagieNunian University 
Collegium Medicum, Cracoiv, Poland 
Objectives: To check the actual qituation concerning the occurrence 
of Grain-negative rods producing extended-spectrum O-lactamases 
(ESBL)s and inducible R-lactamases (IBLs) in clinical specimens from 
newborns hospitalized in the Department of Neonatology in 
Cracow. In addition, 1187 cases of neonates with infectional risk 
factors were retrospectively estimated in relation to the frequency of 
the systemic infections caused by Enterobacteriaceae clinical isolates 
resistant to third-generation cephalosporins. Such determinations 
have not been performed in this hospital before. 
Methods: The strains were identified in automatic ATB system 
using strips with biochemical tests. ESBL-producing strains were 
detected with the double disk diffusion test according to Jarlier et a]. 
Inducible B-lactaniases were determined using the double disk 
method according to Sanders and Sanders. 
Results: Over 2 years (1997-98), 360 strains belonging to the 
Enterobacteriacae family (64% of all strains) and non-fermenting rods 
(36%) were isolated. New groups of Gram-negative bacteria (mainly 
Enterobacter cloacae 8% and Klebsiella pneumoniae 86%) resistant to the 
majority of conimonly used 8-lactam antibiotics were found. In total, 
19% ESBL-producing strains and 30.5% strains with IBL activity 
were detected. In a study performed in the years 1993-97 in our 
hospital, 56% of Klebsiella pneumoniae isolates were producing ESBLs, 
but data obtained for particular years were dramatically different, 
varying between 11% and over 83% in 1997. A substantial increase 
in thenumber of IB-producing strains of Enterobocter cloace was 
observed in the years 1993-96 (from 58% to 91.6%). 
Conclusions: The obtained results confirm the necessity of 
continuous and reliable monitoring of ESBL- and IBL-producing 
strains among Gram-negative rods isolated from clinical materials. 
Accumulation of norfloxacin (NOR-Acl in 
extended-spectrum R-lactamase-producing 
Klebsiella pneumoniae (ESBL-Kpn) deficient or 
not in porins 
I! Joyanes, M.C. Conejo, I. Garcia, A. Pascual, L. Martinez- 
Martinez. Deparfment cf Microbiology, School $Medicine, Seuille, Spain 
Objectives: To evaluate NOR-Ac in ESBL-Kpn and the effect of 
the energy inhibitor cyanide m-chlorophenylhydrazone (CCCP) in 
this accumulation, and to study the relationship between NOR-Ac, 
porin expression, and MICs of N O R .  
Methods: Twenty-seven clinical isolates of ESBL-Kpn were stud- 
ied. MICs of N O R  were determined by microdilution (NCCLS 
guidelines). Strains for which the MIC of N O R  was 3 2  mg/L were 
considered resistant (NOR-R). Porin expression was determined by 
SDS-PAGE of purified outer membranes. ESBL production was 
detected by a reduction ofthe MIC of ceftazidime and/or cefotaxime 
by clavulanic acid. Duplicated tubes of cells were preincubated with 
N O R  (10 nig/L). One set of tubes were subsequently treated with 
CCCP (0.1 mM). Extracellular N O R  was eliminated by centrifuga- 
tion through a silicon oil barrier. NOR-Ac was measured by spec- 
trofluorometry. 
Results: Fourteen strains produced porins (7 NOR-R, 7 NOR- 
S), and 13 strains were porin deficient (8 NOR-R, 5 NOR-S). 
Ranges of NOR-Ac were 141k70 to 225k44 for 11 strains (type 
A), and 427C93 to 490588 for 16 strains (type B). CCCP deter- 
mined increased NOR-Ac in all type A strains (NOR-Ac after 
CCCP treatment: 331 +32 to 435k64). CCCP did not affect NOR- 
Ac in type B strains. Type A strains included 4 NOR-S and 7 NOR- 
R strains. Ten of 11 type A strains were porin deficient, while 13 of 
16 type B strains expressed porins. 
Conclusions: Most ESBL-Kpn strains deficient in porins show 
decreased NOR-Ac caused by an energy-dependent mechanism. 
This mechanism was observed in both NOR-susceptible and NOR- 
resistant strains. 
Relationship between R-lactamase (BLS) 
production and outer membrane protein (OMP) 
profiles and activity of carbapenems against 
Acinetobacter baumannii 
E Fernandez, M.C. Conejo, A. Pascual, E. Ramirez, L. Martinez- 
Martinez, E.J. Perea. Department ofhfiirubiology, Scliool ofhfedicine, 
Seuille, Spain 
Objectives: To investigate the relationship between imipenem 
(IMP) and meropenem (MPM) activity and BLS production and 
O M P  profiles in Acinezo6acter banmnmmii (Ai3). 
Methods: Twenty-six AB strains, representing antibiotypes and 
pulsotypes of organisms isolated from blood during 1995-97, were 
